Thymidylate synthase repeat polymorphisms and risk of neural tube defects in a population from the northern United Kingdom.
A 28-bp repeat polymorphism in the 5'UTR of the thymidylate synthase (TYMS) gene represents a candidate risk factor for neural tube defects (NTDs) due to involvement in folate-dependent homocysteine metabolism. Non-Hispanic, white, U.S. citizens carrying at least one 2x 28-bp repeat allele have recently been shown to be at a four-fold increased risk of spina bifida (SB). We investigated the association between this polymorphism and risk of NTD in families affected by NTDs and controls from the northern United Kingdom (UK). PCR was performed on genomic DNA extracted from blood or mouth swabs of family members affected by NTDs (mothers, fathers, and cases), and unaffected controls (mothers and infants) to determine the number of 28-bp repeat units within the promoter region of TYMS. Case-control and TDT analyses of the influence of TYMS genotype on risk of NTD, or NTD pregnancy, were conducted. Odds ratio (OR) analysis indicated that individuals carrying the 2x 28-bp repeat allele either in homozygous or heterozygous form, are not at increased risk of NTDs, or of having an NTD affected pregnancy. Control population allele frequencies are seen to be markedly different between the U.S. controls and those in this study. TYMS polymorphism appears to be not universally associated with NTD risk across Caucasian samples. The elevated risk of spina bifida in U.S. samples appears to be driven by an unusually low risk allele (2x 28 bp) frequency in control samples. Family based (TDT) testing of U.S. samples is therefore advocated.